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Cardiovascular System Worksheet

1) 3 Functions

« delivery of O, fuel and nutrients to the tissues and clearing the CO,
and waste

« maintenance of body temp (thermoregulation)

« prevention of infection

2) Cardiac Cycle

« series of events that occur throughout a heart beat. Including
relaxation ( diastole) where the heart is filling with blood and the
contraction of ventricles during systole

« dramatic changes in pressure

« Systolic Blood Pressure- refers to pressure in arteries during
contraction 120mmHg

« Diastolic Blood Pressure- pressure observed during relaxation ie
80mmHg
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3) Arteries

« very thick walls

o carry blood from the heart
« very elastic

« recoil during diastole

Arterioles

 smaller than arteries

« surrounded by rings of muscle

e contract to restrict, relax to allow blood flow

« governed by nerves & chemical release by tissue

Capillaries

« smallest vessels

« RBC barely fit through lumen

« very thin walls

* dense framework within tissues

« gases and nutrients are exchanged

Veins

 blood return to the heart

* become larger toward heart

» small venules to veins to vena cava

one way valves

decreased blood pressure because valves work against

gravity to move blood back to the heart (venous return)
—_—
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.Elastic fibers and muscle

. Endothelium
Fibrous layer

Attery Vain Capillary
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Blood vessels

4) Blood

Plasma

o fluid (water and dissolved substances)
* 55%

Blood Cells

* 45%

* RBC erythrocytes transport O, and CO, by hemoglobin
* WBC leucocytes (1%) linked to the immune system

« Platelets- responsible for blood clotting
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5) Cardiorespiratory Control

Cardiac Output

« is a combination of heart rate x stroke volume

« average resting cardiac output will vary from 4.8L/min to
6.4L/min g L/M;V\

« average adult body has 5L of blood, so this means that the
equivalent of our entire volume of blood is pumped through our
heart every minute

* During exercise Cardiac Output increase rapidly

w vercioe A 21 L/m0n

Stroke Volume

« the amount of blood which is ejected from the left ventricle
with each contraction (about 70 ml)

« during exercise it increases until an athlete reaches 60% Max
HR
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Heart Rate My r=
« number of contractions of the heart per minute 220~ 6\5 e
« during exercise HR increases until about 60% VO,

T2 brm

Blood Pressure

« describes the pressure exerted on the vessel walls (arterial
blood pressure).

« expressed in two numbers; the systolic(representing the
highest pressure) and the diastolic (representing the lowest
pressure)

« during exercise systolic bp increases but diastolic remains
relatively unchanged

Ejection Fraction

« the amount of blood ejected from the left ventricle as a ratio of
the blood in the left ventricle before systole

« during exercise the ejection fraction increases
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Blood Flow

« blood is shunted towards the skeletal muscles during exercise
and away from the internal organs

Review p 133 before Monday

b)
Cardiovascular Adaptations to Exercise

Ag we increase the intensity of phiysical demands on owr bodies, our CV
systetn adapts significantly to the increasein O availability o our muscles.

Changes oceur in 6 main areas;

Heart Rate (HR)
Stroke Volume (3V)
Cardiac Cutput (00
Blood Flow

Blood Pressure(BF)
The Blood

Nov 5-7:57 AM

Nov 5-7:58 AM

Heart Rate

Resting Heart Rate is measured in beats per minute.
« average resting heart rate is 72 bpm
 with cardiovascular training the resting heart rate decreases
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Stroke Volume

Stroke volume of the heart can increase from 120ml per beat to
140ml in a moderately trained cardiovascular athlete.
Elite level nordic skiiers may have a stroke volume of 210 ml
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Cordie Cutput (CO)
o Ctroke Volume x Heart Rate

Resting = 5Limm
Waz CO= 20-40 Léin depending on body size and endutance condiioning
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Resting cardiac output remains unchanged but max cardiac output
double at peak performance for elite level cardiovascular athletes
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Blood Flow

o Capillaries dilate (vasodila@tion) in some areas and constrict
(wasoconstricty in others which redirects blood flow throughout the bodsy

Relative Distribution of BF at Rest (

Regions of the Body Rest (%) Exercise(%
Cerebral 15 4
Myocardiac 5 1]
Sleletal Muscle 20 70-85
Renal 20 2
Heptosplanchnic 10 13
Others 5 2
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Blood

O, Content

* AtRest- 20ml of O, per 1001l of arterial blood j "
L14mil of O, per 100ml of venous blood

difference (6 ) called the Arterial/Venous Oxygen Difference (AVOD)

s During Exercise- Arterial blood O, content increases slightly to 332-
241l per 100t of blood
Wenous blood drops below 2-4ml szg;( 100 ml of
wenous blood

* AVOD increases 10 13-20ml O, uptake by the cells
/\/g\u-Ce_ 20"1‘ ()2 \Lf
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Cardiovascular Changes and Air Pressure (Altitude)

High Pressure

* Underwater: increase in pressure decreases the size of Mitrogen and more
of them fit into capillaries

o Ifa diver ascends too fast the Nbubbles hecome larger again and hlock
arteries and weins causing ischemda (loss of blood)

s Decompression Sickness (The Bends)
Symptomms including nansea, voriting and pain in joints
Death can arise from popped capillaries and blood vessels
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Hlood Pressuze due to exercise onset

* BP increases with upper and lower body exercise
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* Diastolic remaing more consistent to resting values
* 3Systolic increases significantly
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Aerobic Training -creates no change in
systolic values

-decrease in diastolic pressure
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Plasma Volume

Plasma wolume decreases almost immediately with the onset of exercizse
(10-20% reduction)

Plasma Reduction

* Dueto the increase in blood pressure and pressire within the capillaries
which force water out of the vascular compartments and into the
interstitial comparttnents

¢ Thermo-concentration increases with decrease in plasma concentration
(tnay lead to debiydration and overheating-heatstroke) ie Cory Stringer
Minnesota Vikings

+ FedBlood Cell concentration can increase by 20-25%
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7) Path of Blood in the Circulatory
System

Worksheet
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From Body

. Superior and Inferior Vena Cava
. Right Atrium

. Tricuspid Valve

. Right Ventricle

. Pulmonary Valve

. Pulmonary Artery
Lungs

. Pulmonary Vein

9. Left Atrium

10. Mitral (Bicuspid Valve)
11. Left Ventricle

12. Aortic Valve

13. Aorta

[N - NIV NO VO SR

To Body
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Blood and Circulation Reset |

Aorta
(oxygenated blond to the rest of the body)

Pulmanary Artery
(deoxygenated bioad ta th

Puimanary Vein
Vena Cava (oxygenated blood from the lungs)
(deoxgenated biood
from the rest of the

body) Left Atrium

Right Atrium Left Ventricle

Right Ventricle Septum

Heart Wall
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| P ULWONARY
WENA CAVA ARTERY

COROMNARY

ARTERY

RIGHT
WENTRICLE
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Blood and Circulation Reset

Nov 5-12:23 PM

. Right Atrium

. Left Atrium

. Right Ventricle

. Left Ventricle

. Superior Vena Cava

. Inferior Vena Cava

. Aorta

. Pulmonary Trunk

. Right Pulmonary Artery
10. Left Pulmonary Artery
11. Right Pulmonary Veins
12. Left Pulmonary Veins
13. Coronary Arteries

14. Myocardium

15. Ligamentum Artriosum
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Section A – Neurological Assessment (AVPU)

What is AVPU?

	A more conscious and objective classification of a patient’s level of consciousness is represented by the mnemonic AVPU, which stands for (in this exact order)

A – Alert

V- Verbal

P- Pain

U- Unresponsive

AVPU Assessment

		A level of consciousness that is less than “Alert” on the AVPU scale may indicate a serious problem. 



		ALERT – Patient is talking, obeys commands etc.



		VERBAL – Patient only responds to you when you talk when you give a verbal stimulus.



		PAIN -  Patient only responds to you when  a painful stimulus is applied.



		UNRESPONSIVE – Patient does not respond to ANY stimulus.









Neurological Assessment (Alertness)

	

	Level of Consciousness involves checking orientation. People who are able promptly and spontaneously to state their name, location, and the date or time are said to be oriented to self, place, and time, or "oriented X3. If the person cant tell you, suspect a “altered LOC.”

Self/Name

	(Can you tell me your name?)

Place

	(Do you know where you are?)

Time

	(Can you tell me roughly what time it is?)

		









Neurological Assessment (GCS)

What is Glasgow Coma Scale?

		GCS is a system to evaluate a patient’s neurological status or central nervous system (CNS) It evaluates eye-opening, motor response, and verbal response and puts it into a score.



		A score of 15 is the maximum and most common finding. A score of 9 or above is indicative of consciousness; anything below 8 is coma. Note that the lowest score obtainable is 3.



		GCS – (Score Obtained)







GCS Scale

		Eye Opening

		Spontaneous 4

		To Voice 3

		To Pain 2

		None 1

		Verbal Response

		Oriented 5

		Confused 4

		Inappropriate Words 3

		Incomprehensible Words 2

		None 1

		Motor Response

		Obeys Commands 6

		Localizes Pain 5

		Withdraw (Pain) 4

		Flexion (Pain) 3

		Extension (Pain) 2

		None 1









Section B – Pulse 

What is a Pulse? 

	The pulse is the pressure wave generated by the heartbeat. It is a valuable circulatory function indicator for First Responders.





	It can be felt at any point where an artery crosses over a bone or lies near the skin. A pulse is measured in 3 ways: 

 RATE

 RHYTHM (regularity)

QUALITY (strength)

 HR 48 irregular, weak

HR 70 regular, strong



Normal range for adults is: 60-100

Normal range for  children is: 65-110

Normal range for infants <1 is: 100-160

How to take a Pulse (HR)

	Count the number of beats for 15 seconds and multiply by 4 to obtain the number of beats per minute.

	

	In 15 seconds if you counted 15 beats then you times that by 4 to give you your pulse/heart rate of:



60







Pulse

Something to Know!

	

	You can use a pulse to approximate the patient’s systolic blood pressure!

	





		Present radial pulse: minimum of 80mmhg SYSTOLIC



		Present femoral pulse: minimum of 70 mmhg SYSTOLIC



		Present carotid pulse: minimum of 60 mmhg SYSTOLIC



Palpable Pulse Sites

    







Section C - Respirations

What are Respirations?

	Respirations is the number of breaths you take by counting how many times a person’s chest rises and falls.





	RATE

	RHYTHM

	VOLUME



RR 12, regular, full breaths

RR 32 irregular, shallow breathing



Normal range for adults is: 12-20

Normal range for  children is: 18-30

Normal range for infants <1 is: 30-60





How to obtain a Respirations Rate (RR)

	Count the number of breaths for 30 seconds and multiply by 2 to obtain the number of breaths per minute.

	

	In 30 seconds if you counted 8 breaths then you times that by 2 to give you your respiration rate of:



16







Respirations

Something to know!

		Try to take a respiration rate after taking your pulse uninterrupted. By watching their chest rise and fall, while pretending to take their pulse. This avoids the patient changing their breathing pattern!



EMR Assessment

		EMR’s will also perform chest auscultation for abnormal breath sounds and or good air entry using a stethoscope. Please See Section H.









Section D -Body Temperature

Temperature

	The body always tries to maintain a core temperature of 37 ºC. A slight variance can mean that significant events are going on within the body.



	We measure by sticking a thermometer with a clean probe in the ear and wait approx 15 seconds for a reading.

		Normal		Hypothermia		Hyperthermia

		

97.8 ºF
36.5 ºC		
30  ͦ C to 35 ͦ C or 86.0ºF to 90.0ºF MILD
< 30  ͦ C/86.0ºF SEVERE		
>37.5 ºC or 99.5 ºF

FEVER (pyrexia)

























Section E - Skin

Why do we check skin?

	Assessment of the skin temperature, color, and condition can tell you more about the patient’s circulatory system.









Skin (Temperature)

Skin Temperature

	You may get a general idea of the patient’s temperature by touching the patient’s skin with the back of your hand. It does not measure exact temperature, but you can tell if it is very high or low.





	* Changes in skin temperature can alert you to certain injuries and illnesses. *





	A patient whose skin temperature is cool could be suffering from shock, heat exhaustion, or exposure to cold. A high temperature may be the result of fever or heat stroke. 



	Circulatory problems may be indicated by a cold limb. A isolated hot area could indicate a possible infection. 







Skin (Color)

Skin Colour

	

Pallor  (white/grey) – impaired blood flow, a sign of neurovascular compromise. 





Redness –  heat stroke, fever, an infectious disease or a sunburn.





	Cyanosis (blue)  - appears first in the fingertips and around the mouth. Generally, it is caused by reduced levels of oxygen, as in shock, heart attack





Jaundice (yellow) –  sign of liver disease

Something to know...

	

	

	If your patient has dark skin, be sure to check for color changes on the lips, nail beds, palms, earlobes, gums, and tongue.







Skin (Condition)

Conditions

		Normal skin is dry to the touch. When a patient’s skin condition is wet or moist, it may indicate shock, a heat-related emergency, or a diabetic emergency for example. Skin that is abnormally dry may be a sign of severe dehydration.



Capillary Refill

	Its used to assess shock and blood flow decrease. This is done by squeezing a fingernail or toenail.

	When squeezed, the tissue under the nail turns white. When you let go, the color returns to the tissue. To assess capillary refill, you have to measure the time it takes for the color to return under the nail. Two seconds or less is normal. If refill time is greater than two seconds, suspect shock or decreased blood flow to that extremity. Capillary refill may be checked in infants by squeezing the palm of the hand or the sole of the foot and watching for color to return.







Section F - Pupils

Normal Pupils

	Normal Pupils constrict (get smaller) when exposed to light and dilate (enlarge) when the level of light is taken away.



	Both pupils should be approximately the same size

Abnormal Pupils

		pupils that do not react to light

		 pupils that remain constricted (small, possible overdose)

		pupils that are unequal (This may be an indication of a serious head injury or stroke)









Pupils

Picture 1 – Constricted Pupils











Picture 2 – Dilated Pupils











Picture 3 – Uneven Pupils







Pupils

How to check pupils

	

	Shine your penlight into one of the patient’s eyes and watch for the pupil to get smaller in response to the light. Also look for the return of dilation when the light source is removed.



2mm-3mm is normal.

Pupil Size Chart







Section G – Blood Pressure

What  is ‘Blood Pressure (BP)’?

		Blood pressure is the amount of pressure of blood pushing against the arterial walls.



		It indicates how well the organs and tissues are getting the oxygen they need.



Ways to take a BP

		Auscultation (listening for the systolic and diastolic sounds through a stethoscope)



		Palpation (feeling for the return of the pulse as the cuff is deflated)



		NIBP (Non-Invasive Blood Pressure)









Blood Pressure

What do the numbers mean?

		Top number (systole)



	Contraction of the heart forces blood through the arteries



		Bottom number (diastole)



	Between contractions when the heart relaxes





		Eg. 128/88 mmHg, measured in millimetres of mercury.



What is normal?

		Blood Pressure
Category		Systolic
mm Hg
(upper #)		 		Diastolic
mm Hg
(lower #)

		Normal		less than 120		and		less than 80

		Prehypertension		120 – 139		or		80 – 89

		High Blood Pressure
(Hypertension)
Stage 1		140 – 159		or		90 – 99

		High Blood Pressure
(Hypertension)
Stage 2		160 or higher		or		100 or higher

		Hypertensive Crisis
(Emergency care
needed)		Higher than 180		or		Higher than 110









Blood Pressure (PAL)

How to palpate a BP

		1. Inflate cuff rapidly. As you do so, palpate the patient’s radial pulse.



	2. Make a note of the level at which you can no longer feel a pulse.

	3. Without stopping, continue to inflate the cuff another 30 mm Hg. Then slowly deflate it.

	4. Note the pressure at which the radial pulse returns. This is the systolic pressure.

		When it is too noisy for you to hear by auscultation, palpate the BP!





	Findings are written as:





	Eg. 102/P







Blood Pressure (AUS)

BP by Auscultation

	1- Apply the stethoscope over the brachial artery just above the hollow of the elbow.

	2- Apply the appropriate size cuff and inflate rapidly. At the same time, palpate the radial pulse until it can no longer be felt. Make a mental note of the reading.

	3- Without stopping, continue to inflate the cuff to 30 mm above the level where the pulse disappeared.

	4- Deflate the cuff at approximately 2 mm per second. Watch the needle go down.

	5- when you hear the pulse return, record the pressure. This is the systolic pressure

	6- Continue releasing air from the bulb. At the point where you hear the last sound, record the diastolic pressure







Blood Pressure (NIBP)

Non-Invasive Blood Pressure

		These devices use a BP cuff that detects oscillations (or movement) in the arterial walls that are created by cardiac contractions. These oscillations are then transmitted by the cuff hose to a microprocessor within the monitor that uses cuff pressure information as well as the oscillation amplitudes to determine the patient’s blood pressure. In the pre-hospital setting, BP readings by NIBP can be inaccurate during transport due to bumpy road surfaces



How do you take a NIBP

		Place the appropriate sized cuff onto the patient. Tell the patient to remain still and press the “NIBP” button. Results will show on the monitor in approx 30 seconds.
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Temporal artery

Facial artery

Carotid artery

Brachial artery

Radial artery

Femoral artery

Popliteal artery

Posterior tibial
artery

Dorsalis pedis
artery
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